Notes and Eramples tor Part 3

- Properties of Logarithims
- Selving Legarithmic Equations







PreCalculus ’ Name:

Notes Date:

Logarithmic Functions — Day 1

Vocabulary:

1. A lUg ar F/ NMJC function has a variable as a base and a number as the power. It is
| written asl% YA =X _, where a is the bﬁé& , X is the expomnv" and n is

the SOlahovm |05£7’, =X 01}( =h

2. A ﬂga TN VYIC, — function has a base that is a real number and the exponent is a

variable.

3. A logarithm is another way of writing an &(P onert . Log,n = p1s the same as
b F=n ,wherebisthe _DAYL  nisthe_ CAIUTN N and p is the

exPonent) po L.
4. Logarithms can also be written as a 'PM Vlcﬁ \\ : \(j = |031 s N1 where >0
and b #1.

a. The logarithmic function y =log, x where @ >0and a #1is the [nVerse

~ of the exponential function y =a*. So, y =log, x if and only if

X=a’

| Examples:

Write each equation in exponential form.

1 : 1
1. log, 3= 3 2. log,.4 =E

1 _ -
Z21%=3 L ® =}
Write each equation in logarithmic form.

3. 4*=16 4, 23 =




Evaluate each expression.

5. log,64=X (”,'(l* 6. log7§i—3 =X
X o, 4 o1g
L *= 3 17= 343
o
X=3 | R 33
‘7)( - “1-3
X="3
7. log,.5 = Y : 8. log,32 =X
IX = sz_ | QX=322
27\ _ Z . ZZK: ZS
= 3x 5

1
25 b
O loBage = Wb
_\_ V)
|+7\——25L0 ~~ «-r/'\-t g%
I
‘+x - o

Required Practice —#s 1 — 13 on the Logarithms Worksheet

32 wmtumy
Pu+ bo“n« o
32 ‘tums o




Logarithmic Functions — Day 2

Properties of Logarithms

Equality Property of Logarithms:

Product Property of Logarithms:

Quotient Property of Logarithms:

Power Property of Logarithms:

If log, m=log, n, then m=n.
For all positive numbers m, n, and b where b# 0,
log, (mn) =log, m+1log, n.

For all positive numbers m, n, and b where b# 0,
‘log, (ﬂ) =log, m—log, n.
n

For all positive numbers m, n, and b where b# 0,

log, m” = plog, m.

Examples:

Solve each equation.

3. log,,(2x+5) =log,, (5x—4)

2x+5 =5y -4
. Y4=3x

B?&I

L |

2. log,,156256=5
i 1
b f = 15025 ©

[ed5(5)

I

\

]O§7 n-= mﬁ? 82/3
h=8"%

——




s, 2log, 4—:11-log6 16 =log, x

gy 5= logy 1™ = log X
094 7%7:;,= 1090 X

/L’[/L'« = X T, Wio‘\%‘t)r
I wgon o4

_‘Ly;‘ - _’—‘:’” Y P(S\'“I %oma_l‘\\"(,.\

A o Wy

6. log,(4x+5)—log,(3- 2x) =2

)095 /4X+5) = 2

(2-2x)
+ - "t?.‘_".:i
7 Z2x

0 (3-2%) fo’?
SIgK T AR
H Hg L FIRY

7. logs(a®+2)+log,2=2

log, 2(07+2) 72

0?= 2la%+2)

2 =207+

4T

327200 o) ¢
z 2 0

o = {)(2" o

Required Practice — #’s 14 — 30 on the Logarithms Worksheet




PreCalculus Name:

Notes Date:

Using Common Logarithms to Solve Equations

Review:

| o
Rewrite 7,000,000 in scientific notation. _7 X \O

Vocabulary:

1. When working with a logarithm and no base is indicated, the base is | D) .

2. When a logarithm has a base of !D ,itis called a_( OO N

logarithm, and is made up of two parts...

a. The LV\CWU (( U gh C is the exponent of 10 that is used to write the

number in scientific notation.

b. The mMa V\_h gg a is the logarithm of a number between 1 and

10.

c. So, in log (7,000,000), or log(j X | Dlp), the _WN\{U V]‘h $SdA is
7 and the Cham legﬁc is 6.

3. A logarithm does not have to have a base of 10. When it does not have a base of 10,

the change of base formula can be used to find the value. The change of base

formula states that if a, b, and n are positive numbers and neither a nor b is 1, then

log, n= \0&1\9 n .~ WL (AN g ‘h/“STD
\of, G thavee. fv base \D.

4. In the equation 188, n = p, if p is known but n is uffknown, then n is called the

C A VH'\ | 0 g of p, written antilog(p). So, n = antilog(p).

**But remember, the inverse of a logarithmic function is still an
opoleinha [ functiont

5. The properties of logarithmic functions apply to (D A VY‘JUY\ logarithms.




Examples:

Use your calculator to evaluate each expression. Round each answer to the nearest ten-

thousandth. \08 (%8 :a_

1. . logd24= 2 L1 "l’ 2. antilog 4.8740

\OS\D )( = |—\—,%-1L\'D
\O Mo E(?ﬁq—ufﬂo-q—g

3

R AL LU= SR

\ waten your {MU !

Find the value of each logarithm using the change of base formula. Round each answer to the
nearest ten-thousandth. Remember, the change of base formula is:

5.  log,18 3 6.  log,172
oo V6 - 112593 oo 112 _ 2.2355
]Oﬁlo 12 ,Ejf_’} ID/J 10 ' < 0-905‘

ey = ad15d]

R
e e e

Solve each equation or inequality. Round each answer to the nearest ten-thousandth.

7. 54% =173
10 5 ¥ log 12
g <1917

K= il




8. 2x—1 — 5x—2

‘nggw g 5 2 )Z(—ll = (X-Z;(ijjgcﬂ
— - = . 2_ l(ﬂ
2 ® = 2.3209% - 3,643k
@ _ 'lgﬂg_f ~2.32lax -2.3219«
B . __\‘gzlq )k: "3.(.0"}3@
% = 2329 K=2.15633)

9. 43" <76.2
10g 4.3% < {0gTu. 2
x \og H,3 < lo@ T2

X ¢ log .z
log 43

e 2amet |

10. 8 > 15

IOg%YJ'*? Ioﬁ S
(y+H) log 8 710915
y+4 719955
log 8
\Ik'—} > 11,3023
..,_} -'l—*-

Practice Problems on Page 731
Mandatory: 34 — 44 even, Suggested: 35 — 43 odd

ovd, 55-57







PreCalculus Name:

Notes Date:

Natural Logarithms
Vocabulary

1. Logarithms that have a base of e are called __) ﬂm ya /

logarithms and are abbreviated as _{ }] { X ) . In other words,
~ logex) = ZW ( )d

a. e is a constant with a value of 2.7/ ng

2. Logarithms with a base other than e can be converted to natural logarithms using the

change of base formula: log,(n) = 106{ A4 = / 4 (V’)

, e & Tnla]
3. Sometimes you know the natural logatithm of a number x and you must find x.

If In(x) = a, then x is the [Zk”lréil of a.
C_anhinix)= ¢* )

4. The _P}CD_PLM of logarithms can be used to solve logarithmic

equations and inequalities with natural logarithms also.

What is Lne 7 fne =)  pl=-¢

- Examples

Evaluate each expression. Round to the nearest ten-thousandth.

1. In.0089 2. In 1 3. anti In(-.7831)
0.32

=121 1394 0.4570




Use natural logarithms to solve each equation. Round to the nearest ten-thousandth.
**You can plug your x back in to check you answer!

6. 5% =7 7. 535 10%¢

In S gn 1 (%+2)4n 5 7 ()(-(p)ﬁﬁm 0
+2 7 (X~ nio
20 In5° XT')ZL’!Z a7 ) 7as
Soms 1437 (4] 4307)
2% (1)1 2041) _ X*37 |,450’734_g,5"g:712
2y = I 200l Yt 264 ’><J+g§gq7_ X ABEEG
| heotiX 156422 0,4300%
b2t — [ 2007/ EYKIIT, 04207 04301
07‘310('7&' x=152 | —
s 07909 L——?ﬂ 2v9027 %)
8-__'7_.3:-28.8 In(x) 9. 25> "%
A Tt n25 7 002k Int
~ 0252 Lnex n25> 0,2t
g the ¢xponeitial | 0.2 0;?—
o025 < y @'0% 74
[07788 X

Required Practice: Worksheet Ln problems

2,2,7,9,12,13,15)




